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(54) SPEAKER DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce sound waves leaked from 
the inside of doors and to install a speaker suitable for reproducing 
a low sound level by arranging a structure material having a sound 
absorption property inside a door and supporting drawer parts. 
SOLUTION: A speaker body 5 is supported by a frame in a state 
opening the rear face of a diaphragm. Space closed by an outdoor 
wall formed 2 on the outdoor side of a vehicle and an indoor wall 3 
arranged on the indoor side of the vehicle is formed and the body 5 
is fixed on the indoor wall 3. When the space Is used as a speaker 
cabinet enclosure, the space becomes oscillation space for sound 
waves radiated from the back of the body 5. 
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a. 

1 IBS5«7)*Mfflxb-^^g„ 

±ssm[^mizm^L. ±iBsra^JiiBxb -***c7)w 

mmmi^m\'^X\ ±iEXb--;<?:*:^cr)WM*»^coW^ 
«0 ^ *>fi)t^8^tfO^S^®iR-r -5. i: i: t tc , iJa^rt 

h^b^^mb^h WM 6 b-;i/ ^ 

M.i,z^n^tLX\>^i>x\:~^:^i^. mm<7)ms'mi>zmf 
i^ixj::mi^bMmcr>mf^mizm'rtz^f^mb x-m^^ 

tltz^m. ±IBXb--;^:^sf^(7)-rf®*^;^StS*$iX-S.^« 
b--;^;lf-x:5'XS:fii;t. ±iBXe-X?*^|J*<±iE*MS 

i*ilci6i<J;a, ±iexb--;<?+r yi?;^&±IBSSrt«7)S 
I*1M(CS1SL^^C i: €:#mfc-r-l. suffix b--X?^a. 



m^ixti?^m?:m^^^bbi>l,z. ±iBXb--;<?2p:#:$: 
u-i^^i:mt. c:<ox>'^o-i/>rttcgtt4>ix^« 

^ c: k S-i^Sik i.f«*^ 9 sdMcoMmm^ 

{i. Ctt<^kfl!!g|51^kT'?^«$ti&^JlS-Wi-S^k 
^mk-r-SM^Ja 1 7^^*« 3S:l^if*« SJ^Mii 
*:«8 iOV ^i^*^«l5«<^*MfflX SIS. 

Cis^a 1 3 ] ®®c7)^7LS«tf^{±yo -y 9ii. m 

cr>mmmizmm^tifz^)UM,yt^)Uy<7)itaMm^b bhiz 

m^^(>tii>^b^mLb't^n^minmm^m3. m 

[000 1] 

[0002] 

[ta!*cO|Jfti] 02 9 fi, Mi.{fSiraT4 - 7 2 0 5 2 

(Sl^lS) . 4«*'5X, 5{±xe-;<f. 6li|»*i^- 
7«^;tfcjtJnL/iX.-tfyv''^o©^*t. 8«±b'J 

0:.. 9«i:ffl5:^«^f^«B#(3<lffi-ri.ga?LTS>^. 
[00 03] ^cOi 3^<ijt<7)i,Ol~i3V^T, Xb--;<? 
5*>'IE»§/xSk. ^^J±Xb-;ii7 5c7)BU:frkXb°-;!& 

«i, B(r*{cim$ii/sajftk<affi*>'R«LTV^^. Wfit 

n. 9 i^i^9[-mzmmt^ . i^iztufz^awyk-^- v- 

ex-MMzm^^tl, iS#«7T'tRW$^xl.. Xh'-// 

tiJt«a^kT*-r?)j£fii§owa^*-'?^^L, ^^i-is 
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ix^o J; 9 %miz LXii< lit- 0 T'^ < . K T<7)ffecO/jN 

10 0 04] tfz. ^coJ:d^##^aT'{i, ©^tt? 
5r HT-f >'-^-vs-:^;P3<J5J1.fflItcWtTV^4<J5T. mi 

[0 0 0 5] ia3 0{±, ^mmh^^Mmmm<ox}z'- 

tfit^tfvrHT'S)?.. HlcfcV^T. 1 Oti^S^^t-i^. 11 
ii±ih^. 12liX\;-:^:r^y:^XX'f>i>m.t^. 1 3*i 

1 3 ^fltf^^J^bia^^^i^'l OtcJ: 0±«6^ 1 1 1®^ 

;^ca6iR 0 ^tc < V ^xi^*s$> I. . ^nc^^umtm 1 3 

[0006] 

[0007] ^o%B^{i±ieio J; 0 -s. 

C: 1 5r B Wi: LT i-^-S. . 

[00 08] 



[000 9] ±iB«^ttJV^T. ®«<0^?L®ia 
[0010] tfz. ^ao^?L«©^«{i. xy:7o- 

[00 1 1 ] mmcof-n'sm^^mi. x^-^^d- 

[ 0 0 1 2 ] 47t, @®co^?L«©W«{i, ^rtStc^ 

[0013] z<7mmi,zi^i>Mmm^\i'-Amm: 
a. m}m.<r)='mi}^wm^tifz^mx-'yu-Mz^^ 

mtMm<7)mf^miz^iftzmff^mtx'mmm^tifz^ 

^tl?>^m<7y!m^t tTfOT-^l>x>'^o->=-r, 

mf^mcomi>znf^Lxmfii>ii.tzff^mti:^m-r&mM 

[ 0 0 1 4 ] i/v!. ±iS««lCt3V^T. S«c7)^7L«5R 
[0015] J:<7)^Hatc{SSmMfflxtr-;&^a 

mmeovmimn^titi^mxyu-Mz^^ 
M i: m.m<7im.f^mi,zmiffzm\^m. t xm^ $ ix?t3^s. 
mmL<o^m^u-ttmm<7)i^7imL'0mx^^^ 

•yi^XSriii.. ±fa;^tr-;<?*fi|j*iJJ2^MMl*ltcr*J< 
[0016] t^t. ^c7)»BBtC{^S^MfflXb--;«^g 

fmm(Dvmi)^tk^tifz^mxyu-Mz^$ 
tLXi^^x}z--f!:^i^^ ^m<^mff\-mi>zmf^ix.tzm\- 
m k mm<^mf^mizm.iffzmf^m. t xmmm^tifzm 
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[0017] ^ti^ iMmmzm^z. ^/uM,^./u^y<7) 
[0 0 18] tfz. ±mmm(,z}5\,^x . ss^o^tlk® 
[0 0 19] iit. m^<r>m^^mii}^i^^ 

[0 0 20] t.fz. SEK£7)^?L««^7tJ±ya«y^'{±> 
[0021] 

[0022] ife. C<^f6BJt:tJ(tl.S^{iif9»ffl 

t^mmmLn}&co^mzii\,^x vTfHU<7)^^im 

[00 23] 

mmmmi. ar. :i<7)mMcr>mmmi^mi,z-:>\,^xm 

'bim^mmmx'Kfzmmmx'h^, at^tsv^x. m 
BmmmvT. 2{±Frr'>:?->'N'^vKa3'KS) . 3 

y-f-yN-^t-yl^S tatt^iXTtMfL, 2 Oiimyi<.^^^~. 
2Hih U A8?r h'T'f y■:^->'^•:^;^3^0/^fLt^iha6S 
^V yy, 2 2«iXt-*;/'J/UT$>^. ^'T-f>':^- 

V— h 6 Srfi^^^jitf J: d tT|5g*^jA- 2 0 ^^^v-'i 

[0 0 24] ll2 8{±Xh°-^cO— tf9T-$>^|jrtiaxhf 
-*c7)|)iffillfi^ 0 . rt— M15.115117. ^ 

1 1 l*>'ffiifiL, ^fe*>'li:^-ri.. jiiSffil 11 i::S^;^ 
h^-V-yTl 1 9{4. ^L—Al 12.Xyi;?113, 
^WN--1 1 4T-^$ixTV>^. 
[0025] [567K;^M'-2 0{±, ?S«co^?L«©W« 



2 0 sfc 0 . ?p*»ixT X t-* 5 (r>mwm^mii> 

[0026] iR^r^xf- y ^i±mmco^ii9m=§mx' 
h^.:m^EMmmiimvoL. 6 5, no. 4, i 
9 9 1 J <^ 1 7-2 1 ^-i^izm^mm. mmm^t'i)^ 

E^^iX-n^S. (R^r5Xf--y^c7)S2MfiSS:02 4 
t-^^-t. ©^r^Xf- y^tilSSO. 5mm~2. Om 

m^:ff\^i,zmmsii'^\>^^^^^-it^zbi,zx osv^ig^ 

[002 7] 02 5lCiS^r7X^-yi?c7)©^!ifi$i0it 

iSCT&^-r. !^0{4P3aH^7^x M^-x 0 0 

mm) J I S A 1 4 0 StP^Sfci oTai^L 

i^cSBAItiS^^T'fc^. Iltf. AEp(4t^ffli^«c>it-g> 
'>P':5'>^i7)Jf $ 1 0mm<7)tO<:0®§*S-^L.TV^ 

^. PEpJiJIS 1 0mmC0®^T5X^y:?<7DPRW*T' 

^s. RtJ»?m«jrs^. lawr^x^-y^'cT):^*^ 

$ S: 5 mm t ia^«OWffilC3£^«$r 5 mm^(t^ 

•5. 1 Omm<^'>^^'>-«tCit®L, IKHzT'llJ 
2^gifiV^iSi^¥36<#'i.a€., 

[0028] aTX'im^c7)mmz-oi^xmm-t^, x 
b-;</ 5 <^mMi}mm-r^ t ^(^mmi)^^ \^.^<n 
m)imt^^m:fh i: x tr-;* 5 <miyi\iz=^im 
m^tth, Wi^zw^^ixtz^^mi. bUAstcixoft 

(t ^>iX^cX t°-;>& i; ;P 2 2 ^iiiS LTJi>tce^-r& . 
-fj^ X^-i3 5c7)|u^rlc^&*iStlt$it^ i:PlB#t^, 

xt-* 5 <nmmm.oymmti-h^ \:,tzwsLi^<r)^mi. 

YTn^<^^^^B.m:th. *^(i©«r7X^-yr7 
*>^.^rSE&*;&>'<-2 0(ci'jaL, vifi.fcJ:oT-SS*» 
©«$^t^, lS^5^^7t«•3^0^«^{±|J^i^K;<r^^'-2 0T' 

[00291 iR^r^X^ y :7oailAJM^*^ a i: 
^§ i: . |5S**^N'- 2 0 CAIrt-^^«(7)^Et , Kit 

ri:<. I R I =^ ( 1-a) C?yi.{fia^ 

r^x^ y^j'ois^^Sreojgfci-st. ^ssit^Sc 

{4R=0. 6 3tfh»§itl>. AStiSOWff^l . Oi: 
■rSi:, SitSc7)^BE{40. 6 3 i: 5:4. c:«0%&^^ 

Rittt<7)|j§^ic*^N'-tifc»LT, ia«r7x^ y:7<oiJe 

2 0 X\mMWL<r>^mi^A d B/h^ < ^rS . 
T. xt-;<?|!r:^t;SScSt$ix^c^^i:T*i-4C:fc*<^ 

[ 0 0 3 0 ] ^fc, KTc7)rtgptc± t^^^mc 
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y A 8 ^ h A 8 L>t X •/ -^iz&h K) . S^*^' 
yr^-^^•^v^3co«l*«M^i'^t. b'b'U^<:of6±*|5& 

[00 3 1 ] SllrfiJK®2. a2tCJ:c7)^BH<7)SliSfi?92C 

'^iii^ij/^- 2 4 cox b-;<^ 5X 
^ y ^ « 2 6 ?rffl V J:^ t:-;!i>?^{CifiV ^JI^IC^ L . 
K^ffltC(±ii^ttffili«2 5 ^«?^LT-#:Wf«L. 
|JS*;<?>'N'-2 40F*|gBtC^S2 7$:mLrv^i.. X 

^ -y ^' « 2 6 ^tff^tC^S 2 7 SrSlt i. i 1 i 0 © 

r7X^-yi?B (nep) T-(i:^S*^^<, IKHzT- 
*t>2 0%cO«RW*-ej>S*«, ®^r5X^-y;?A (O 

inm<7)^Ji*sfe'9, lKHzt:'^3 0%O©^*i::ar 

ff*UO:;'c^<ffiT-rS. |56*;iirv<-2 4f*iMS: 
cR^r7X^-yi?:K2 6T«^tTV^^cOT\ ff?t(^« 

[0032] mmmms . ia3tc^<7)^aj<7)iiis^3(c 
9j±ii«tt<!o®j|g«, 3 0. 3um=^y^xi--/9 

3 2 2 8 1 y^WLSQ 
t =C/2 n ■ J {S/V 



■CJB^ § il/vT^V ^^il . 3 3 tijI^IS^m 2 9 i: © 

^r^x^y ^iK3 1 x'B^^tttzm-^^mx'hh. 
:i(r>mmx'ii. ii$<os^5 2asios««^s^{t. 

[0033] I12 7tC|5|bff$c7)©§7°5X^-y^«co 
S-S^LJt, a>f, ^X'yriLtiA<r>mmiStfSM<^W^ 

mmm^x-mmc^mmx'^ h . mum^<r>^^tii \ 

m, S50. 6m. Slfi^^O. 2 m£Oa«imfflKT<OiS 

3 4 0 m/#t-r^ i: . gtffiV>^tD.|jgj^ 
{i, Hrt!r^O«S*^^>*«Jl 7 OHz-CSil.*^ i^tCte 
V'>Jl«^{iKr«0^$*><i>283. 3Hz. -5-CO±«3 
4 OHz^fc'k^-l.. ::<7)Jt^283. 3Hzfc340 
HzC7)2-:>(OS^{±«t>l . 2fgSJK03Sv>t'S)-Sc7) 
— ^c7)«R#r5Xf--y:7^$-fflV\ 02 7<OJ:9 

[0034] mmmA . 04 \tz(rmmmm\4 tc 

y r o b-l^ ^-^A B S ^5: mmm^m^ tTtRS 
3 5{±rat<4<'i;Tob'^>-«?>ABS^i:'<7) 

mmmx-mm. l fz^fv-M.^t^/i-y^aM^x'h h , 

- 3 4 «±x b-* 5 <7)^rff*^±aj*-^>sv^, YTp^mz 

m^^m^ ( 1 ) T'«$ii-&. 

[0035] 

[|gcn 



(T 

[ 0 0 3 6 ] 02 6 tCliiO«Mt^^«lWS^<7)M^* 

^ N'- 3 4 {,zm. 0 #{t -5. i: , ftnii^^toiff < c^^mmx- 
\t'^mzm-hxti^ >'b-:f yx^i/hs < , ^m^n 

[0037] mmM(r> Krj±Bfr(^*[6]tc*v^t 



+ 0.85d ) } .... ( 1 ) 



BUSft*^ 1 m<01i^, ^aiSr 3 4 0 m/Tfiffth t . 
ms^ti 1 7 0 H z ^;PA:tt/U'ymiStfO^ 
5-^d = 0. 85cm, BrffiWS=2. 27cm2 . 
ft§T=3. 9cm<7)i|£TOi:L. SPcoSSSrVo = 

5 0 0ml t^ht, ^%mmAi{i)^i}-h\e 

9. 5Hzi:^'9, fttffit^JSjSSc^iRW-ri.'vyPA;^ 
^l^-yftnMsA^a^T^ -2. . |5&*;^^N'- 3 4 xb*- 
X?5coS«)«A<jit!rrsB#{c^t^R:»3^, mM<r>m 
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•I. . II 4 <7)||)|gfi?9T'{± . ^/t- A;f.;l^>yitn,|g| 3 5 S: ;K 'J 
r o b- 1^ t-jg^ttSIiSTlS^ Lfzmim Lfzil^. 

ftnis 3 5 <r)9mmm'm:^:^^<- 3 4 ^atcma«oi^ 
[00381 ^M^5. m5iizcr>^m<rmmm5i,z 

i -1. a ift^fflioy a :x h h' T $r;^ tr-;<f 4"D2ra-i> si: 
tc*>*^^^v^J:^|5S±f 3 7t4»R#r7Xf--y^Sr 

mmzm^ Ltz^s^^mmx-h s . 3 7 « h r >f 

yim^^ixh. '®M'(m3i\mB\izm&%ix. u% 
tmw. mmM.w.<rsmmz^\.\^ \^r^v^-n^^ 

W«PK3 li^YTA V-^->'t;t■.;^3 fc ^'Tr'>^5'->'^•^- 

[0 0 39] Mt».«6. 06{iC:cO^BJiO||MfiRI6lC 

3 9<i;*/'5;^3 8«0#^$r^<;*''f 4 3t±#^(7)lS 
b-3 9<i;<f^X3 8S:*4>*K^;iT^<;<fM b'n'A 

40 ^ti^^^-th^&'sy^x^-y^mAiA^hm 

«$ixrv^^. ©#r5Xf- y^^4 Hi. ^-f 

4 0 eTjJrf.^ SrSv ^ . b--;<? H TrtgPlCjS[*f $ ilJt 

^S$r®#-r-&. 4 2«i;<?7X3 8c7)T^{ClX'3#ft^> 

[ 0 0 4 0 ] 3 8*^±#Lf^Ji^iOBT®ia^ia7 

t-s^-r. mnz}5\>^x. AumMyyx^ v^m. 4 

4 3 8 1 h U A 8 cOB^ia^SsbS-g-^rfASgO 

^ Y>—IV^ 4 StSrn^ h-^f-f 4 6{i 

T-^h-r-f K^r-^UT-fcO- :*'7X3 8fc h-rT•!7^- 
>'^"^-;^2^0Kf:ra^^l^>^)S. :^'vX3&i:^±M--thh, © 



^r7X^ y^:K4 1*M y-9--f Kv'-7l'4 4tT'>N 
•^■i Ki^-yP4 BcTDHtcAO, X?'7;^3 8*ll^-t^i: 
fctt. ;5f7X3 83&5aJA'?-ri.^SrS#\ KTrtSP 

X38c7)#K*r^-r-l.;<f-f h'3 9fc, /iyXSST^ 

[0041] *)5t?^.«7 . msii;iffm^R<r>mmm7i,z 
t^TK^ffiT'SMmffl YT^mmy.fzmmmx'h^ . mi,z 

tJV^T, 5 0lixb-*5Sltc&i,ffl;^AT'f^fflcom 
7L. 5 1 Ai:5 1 B{S®#r7;^^/i7«. 5 2{3:^-y 
fi^^^^-i^'T-fcS. ®^r7;^f->y:J'«5 1 Ai: 5 1 B 

iX. -y b- y 'JS2X' H T-f >'-^-/' n'^^/U 3 tlll^ 

ffi?L5 0(c8X'3ft(t^.ix:^o:»S§r9X^-y^«5 1 
A 5 1 B twiiJj^S . IS^T^X^ -y^SSlAiiS 
1 BtcS/i-:.f^#^<7)-g?{i®^$fL. -atiSStS 

ti. ^o»i^-r-s.. ^-ri-^g^ti (®3sat=Aitjs 

i^tc. ®#r7X^-y7;K$:^7L5 0g5tcBXOWt-l. 

ClttCiO, lK^T^Xf-yi7«c7)©^i:^|^tcj;^it 
:J' yb-:^i?';t->-'5 2$:?fiJ6T©^r5X^ y 

[0042] ^tfejg® 8 . msiizcr^^mc^mmmsiz 

JSV^T. 5 0«Xb-;<?5«ltc3iSffl;^t1tT'f^fflOffi 
?L. 5 3{iii^ttffl)!g^. 5 4«PR^r7:^f--y:?M, 
5 5{±^S. 5 6{±!^-CS>i., «R^r5Xf--y^^ 
5 4«i«tKlcJg«$^t. ?£Syi5 5^RSrTjii?tt«lji 
«5 3(CS«§tl.TV»|>. 3l^ttffiIi:K5 3(i«#5 6 
f FT 1 tcBXOWt'bil, aJt{iP?L5 0 

YTnmzM.'onvtt:>tu-zu^6r£ii^-sm-t^^ 

C{±. ii§^4«Bi«5 3^ffl^^Tf^^^^T^. 

. B3?L 5 0 XXMM'dLW^m. 5 3X' 
mipixX\.^i><DX\ FT*>^>^LTi'htaix4 
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[0043] ^Sfe?g®9 . m 1 0{i:C:cO|&BBO|ISgfl?lj9 
ICfcV^T. 5 0«;^b-;&5«l:ftSf^fflcO^, 5 

toj: -5, ^»i±fS ( 1 ) ^izX 

^t, mtli. H T<7)^tn.i;f 2 2 0Hz c^DJ^-^, 
§«3 34ml£0b'-;t« (/h)S) SS<0;'c#$fc^ 

[0044] 0. C:cJ9^BJo^0IJl 0 2:0 

1 1 tai 2l,z^-t. 01 1 {i^;L'-i^;t:;i^7i0ftHS<7) 

6 0{iJtD.|Ji^co®l^itq|^A. 6 1(iitillig^ 

Slifi0!|-cii2»s<^i^B.iS&, HTrtgi5ioms^:firS'3 

[0045] YTn^<r>-^mK 1 m. 0 . 6 
Mff#0. 2mO%^. ^^3 4 Om/s t-r§ 

i:. FTcO;R^:^itit;{ii 7 OHz. ies:trr6jWi2 8 

3 H z <ri^%i^ t S . 1 7 0 H z Til K T luf^lffla 

T'^ff < . 2 8 3 H z T-(i H T Jg® t K T±gPT'^ 

7 0Hz^C^6J:^iSf^L, 17 0Hz 
?: ©^-r ^ , F Tjgffi tclSft ^jix^c^BMI B 
HJljSS*5;28 3Hz(c^r|, 2 8 3HzO 

[ 0 0 4 6 ] 0 1 2(±, FrrtS5{cK0#tt:^c#^mf|6 



M'Uitcommth^^mm^ 0 . 1 mm— 2 mmm&CO 

^m^mMiuxLxmmrt^, ^m±. muivr^'f 

LXHSL^nil-^iX^. tfz. FrifCx-fCOifflffi, ifeSl^ 
JilSHS- 2 mz F TrtasCifiJgi: ^1. i 3 t . W^P 

gP<7)^^Vi:-rSi:. ftiiSjljSSt{±M^«7) ( 1 ) ^T' 
H-SC^fLl, . ^\/l'A;^;P>yoftP.SS6 0 fc 6 1 coi^mm 
^2r|5|t<^ltL. F7'mrffl!lMh^:^fflySt;JR0# 

©ws&m*^'^*^.. ^7tFr;ifx-f<7)4'T'^siai<7)i^ 
[0047] ^*fej^® 11. a 1 3 i,i:i<^^m<7)mmm 

1 ltCj3-S>eiS^fflFT$r^f t><7)T\ Xf-:>3<7)it''i:^ 

at^lfcl^T, 2{4FrT'>:5'->'N°:TVl', StiFT'f 
yi—J^^^/U. 6<iig5*i/— F, 6 8(±FUZ., 21{i 
F U A 6 8 FT-f >i — y-^^^Jl 3 (7)4^1HZ±ib:^±ib 

h . 6 6{±>'N- F;Jf- F^if F 'J Acoffi^t i^s^)3L:x^ 
/l-y^t—J^^l^cOJ-i y l^tr^iyitfz F U A:^. 6 7{iig 
-fl:fz^-;P$x-F^fc'c7)^^T'^5.2>. KWr^x^-y:? 

ro-y^esii. mTi5ocDmmz^oXoi^ib^m^ 

tlX^^X. -M*^" F 'J 6 6 § ix . { J{?BB?L 5 
OS^av^T'V^I), 

[0048] Xb-->e? 5cOJiK«*^jglH-^ t . WMfc 

mt Lxmwctt , ©^r^;^^- y iJ'yo y 6 5izm 
(i>ti. ¥T!'mi>zmxt^m^m'j'--th. -eo-ti^^* 

mtfccOT-. ^iiS 0SrSV>T'V^^®^r^Xf-7i?7' 
XJ yi!^e5ihVM.e8t-miZfmx-t. ffi'iH^** 

[ 0 0 4 9 ] 0 1 3c7)|||iCTT'{i. m'^TyXi--yi?y 
ay:^'65S:FyA6 Sdg^LTKOWttTViSj&i. 

©#r7;^f- y:?':/a y ^ 6 52: F UA:K6 StC^-i^'i 

UA«6 6$:JgggLrv^l.^i:, ffiTLSO^SCiS^ 
r^Xf- y y ^ 6 5 1 2:— t . m 

m?i5ot:m^<7)msittx'm\'^fz^(,zii 
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1 0 0 5 0 ] mmmm 12. 014 iiZ(r)^B^(r)mmm 

7 1(±jg^«, 7 2{i®Wr5X^ yJ?ya-yi7 7 

0 )i^«7 1 (r>mzm^^tLti?i$sMv$>^ . is^r 

7X^-y^yoy^70{i, h'JA:K6 60»JlcK 

HTrtSC^Tj^ffi^. 1 ie§0. 6m, 
#0. 2m. #3$340m/si:-ri.i:. \^r<r,^^-)i5 

W>z\i. 17 0Hz. iS$:firr6itc{i 2 8 3 h z (r>^%ifi^ 

[005 11 Xb"-;e?5c7)fil6«lcJ;-,T^t:tffifiZffl 

fzi^=^mzji^m'^m(r)=^s.mri)mm-^tii, . ^ on 

f- yi7 7'n-y^7 0$rbyA6 8t-^CIK«Ti^, « 
■y ro -y :7 7 0 iZ^m 7 2 ^ KttTt Of, K T 1*1^5 

[00 521 mmmm is. m 5 {sciosiHjcTji^itfegij 

1 3{3Jo2.gKl*fflh'T5r^-rtO-C\ Xb--:J]04''i:^ 
ttS:^tf*¥®-C'gK)*ffl KT^WBTt/>:lli®iaT'S> 
0. ^RlSSrlStt^rCTSr^tTV^S, Ht^itJV^T. 7 3 

7 3{4, hUA6 8c0hyA«6 6lC, jg*. ^t-v-'it 

Set PI t^ttumgc^ to J: d . HTOit^l 

i^^*-'2 2 0 H zcO%^, ^^3 3 4ml Ob'-zWR 

7 3{ci'5 KTrtgPO^ffi^<S«L, h'JA68tcJ;-5 

/t- ^|IISS7 3 ?• h U A6 8 i:-«fcJ8i«-e# . 

10053] mmmmi4. 1222^^1^01 6(4^05^ 

2 2{4iEffl!2, 0 1 6 Ji-f OfiitBffMHT'S) ^ . 112 2 
tC;Bv->T, 5l±Xb-X?, 1 0 5{4xtr-X7 50*1SO 
ra?L, 1 0 6{4Xb'-X7 5Oi^A(CJ>.5S?L. 10 7{4 



Xb--;<?OK±tC$>-5.^T'*>'i.. MIA6 8c7)|*jSa 
•CmilOS, 106. 1 0 7i:Mfta-r.2.fiLatC©WT 
y^'yn>y^'trS2»5WtS. iai6fci5V'>T. 7 
5{4®^r7Xf--y:7yn yi7A. 7 6(4(RWr7Xf- 
v^yn^yi^B. 77{43g^ttffiBt«A. 78{±jE^tt 
MBiSB. 7 9{4^iiA. 8 0{4^MMBT'S>-S. © 
Wr^Xf->y^'7'n-y^'A7 5J4. 3^SUiA 7 9 ^PST 
T N 'J A 6 8 tflS •? #{t ^>il. ^$1® A 7 9 (43l^'tt« 
li«7 7T-S*«ixt:v^S. ©^T5Xf--y^yo yi?B 
7 6{4. ^fSMB7 8imXXhUM,6 8lZM^mfi^ 
iX . ^® B 7 8 lii^^^immW. 7 8 T'^j&^ilT V ^ S , 
SmSA. BO/p;^(4. Hri*i|g|5c7)itD.|ti;r>T^t.?. 

^^Sr^^t--?.. ll2 3^;KT<7)F^gB^EOjg^«f1±c7) 
mi^-t, ia<4 2 0 0 0 c c ^7 7X£0*ffl^O KTOJg 

m^mm^m^'^xmmmizi'osmL 

tzmx'h^. -m(fH^)ii. ¥T'p^ni&x\ 

0. 9.^$S«J0. 54.l6ff*^»0. l2mX'S>^> 
[00541 ll23S-l.Sfc. 189Hzfc315Hz 

18 9Hz COi^ma . K Tff)M:^:fj\ii ( 7f<¥:fi-|*J ) 

mimf r{4f r = c/2w. fflL. c{4^S (m/ 
s) . w{4h'rc0ila m) X'h^. ^^c5-3 4 

Om/s^L, Kr®(rt-^)Sr0. 9mt^:^k. f 
r = 189Hzi:^r.S. ^O^. Hri*jlKO^ffl4 HT 

rafL106i:^fLl07 tC#ig-C^£E*^ft< . 
V^^l 0 5Ti4^ffi{4ffi<^2.. Zcn^iiZ 
t4^1 0 6(CJX0Wt-i.©#r^;^f- y^7yo-yi7B 
7 60JM^a«rl89Hz(Ci6g-r-?., KTOS? 
^) {40. 5 4m^O-C. ^tD.|(it-fj!i,3 l SHzlC^ 

±T04'^-t'{4ifff{4ffiV-.. COJ^. KTTSS+^tC 
i^\^mil 1 0 5 tcK 0 #(t-l>©Wr ^Xf- y -y 
A 7 50jf »^€r 3 15Hz icfg^?. , ©Wr^;^^ 
•yi7 7'o>/i7(50ffii^^*^Si>::^#<^|.Jfjg^g{4. 
®A7 9. ^^B8 0Off$Sr^;t-5C:i:t:l^-r 

[00551 ClOJ: d MTLtcISlO Wt-5®«7-5;^ 

f- -y 'v9<r>nmm^wj:h i. a ig^-t ^ c: t i 

[00561 JlSfe^S 15.01 7\i:i<r)WR(r>mmm 
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1 5(wi3tt-5.ii!imfflh'rcOSitlIfMllT'S>l.. mi,zt5 
V^T, 8 1 i:82(i^UA;t;;P'y<0ftD.iS|-c*>S. ZCO 

BltiSl 5Hz, *llSSS8 2{418 9HztC^^-rS 

315Hzfcl90Hz c7)roO^M-C'®^f^ffl*^ 

%t>ixh, ttz^tiiizmtx ^ ia2 2corafLi 0 7fc{a 

»tl>*ilSS<^^«aSSr. 2 5 0 H z tcS^-T 

& . ^ ;^v: . co%^ 2 5 0 h z WjS^o^MT-ti . 
mUlO 7<?)#ff*»TO 1 0 5 tBHfL 1 0 6<0#ffiJ: 0 

I.. 

[0057] 16.01 sii:iff)^n<rmm 

8 6(4 y Ti^xyt-^S-Sd F*!^i:^rS U ri'x;P7;K- 
b\ 8 7{±Xb'-X? 5 $:K0 Wti. y Ti^x/k^^N"^^ 

8 8i:89{4iS#r7;^f-y:7ro-y:?. 9 0 9 
Kiii^tt^flM^. 9 2{4Sm«A, 9 3J42gMiiB. 

9 4l4*illST-*^. ;^e-;>&50TS5«4h9>'i?yU- 

©Wr7X^-y^'7'o-y:J'8 8{4, S^A9 2S: 
^TTyTi^x;U7;J<-K8 6t;iffi'5Wt'^*T.T. 

. S^Jl A 9 3 amm'&mmW. 9 0 T-S^^'ixT V-. § . 
©#r7Xf- y;7 8 9«4, Sm«B9 3S:^TT'JTx 
x;I^7;t?-b'8 6{caX0Wt^>ti> $^>tC. ^^B9 
3{±)g^«Jfli«9 lT'»*«tLTV^S. itii|S94{i»; 
T>-x;1^7--K-K86lcK0#ft^ix. S^il 
B 9 3 {4)i#tt«liiS 9 1 X-mtl^tlX 1^1.. ^.IS 9 4 
{4i;Ti^xyP7^-H8 6fc]iX'9#»t^.tt. IffFLS-^C 

«0Jl^S!ti:^^A9 2, S^B9 30/l;^^«. hy 

y^'>u-J^^^<^^tz2:'}X^\^h'Bm<r>mmc^ 

9 5 0mm. Igl 5 0 0mm, ftS4 5 0mm hi" 
-St, 113Hz, 179Hz. 2 2 6Rz^t'l,Z^m 

fttiSVU 1 3HzT'{4h5yi?;U-AcO:£ 

S 9 4 {4rt§«*vjN$ < T t ffiV ^iS^T'^tDt-r-l. CO 
:tSgtftSitBt|§co*BlSgm^ 1 1 3 H ztclS^ 

[0058] 1 1 3Hz«2fiSOjga^l2$>7t42 2 6 
H z Tti , h 5 /u- A:£:&:triti<7)4'5^#i£T'^£E*^' 

•y;?8 8cO{aaT^EE*<S<^^iSl6l*i*.i.. -e-^Of^i^) 
7^f- y 7'D y 8 8 fiO^^^^^ft^i: 



g^?r2 2 6HztcS^-r-l.. n 9V{z.XiiVyy9 
)l~M.<^mWi^^z^'^i^±\:^h(7)X\ Vyy-^JV-M. 
cnmim 0 fcffia^s ©^r^ ;^ ^ -y y s 9 so 

mim.^ 1 7 9 H z (cg^-r-s . ^ixtc i 0 3 ocois^ 

[0059] ^SfiJ^S 1 7 . HI 9{iicO^B3cO^Sfe0iJ 
1 7$r^-rt,iO-C\ ia{4h'TO;^b-XfOWf|fctCX>'^' 

ia(^i3V>r. 9 6{i;;KUrof^>^i:'m?5tt<7)*> 
9 7(4®^r7;^.^-yi?ST'3bO. Xtf-X? 
5 (Omk^mmth i ^ ICX tr-;<? -y ^ X $r1f ^ t . 
;^e-;«&;if ^'XJiKT^ >-^->'N'4^/U3<?D^n.5-S<' 
J: d tclR OWf^fxS . xt-* 5=«m(c^J!c*f$ix^c 

m.'STyX^y:^WL9 7X'm^^tl, ©WttSr^-r-S-Jt 
.If -y ;^l^lc^&*«*t t < < . ;^ i^-/; 5 JEW 

[0060] mmmm is. 020^021 azcTy^B^ 

OUte^iJl 8*:^-f tcOT\ 02 0{4Xb"-7:?.+:-yi?;?. 

<7)*^^rioi£?5BrW0. 0 2 1 {40 2 0 io>f - mx-ma 

LfzMWjmcomwmx'h^o mi,z}5\,^x^ gstixb* 

-X?4<-yi?A<0?f-M&J^fiKL, m?gttcOS)SSBiS. 9 
9{4®#7*7Xf->y^«?. 1 0 0 {4^)1 A. 1 0 1{4 

^)1B. 1 0 2i,±?E%mcx'$>?>. ^mcr,m^iix 
\z'~:^t'-y ^xp^mz^th^^^m^iz-^hitxm. 

US. as<03*i6it=:^«a^*<4t^-r<. ^comm 

f:. fi^J;c(4. :ft$400mm. igl 20mm. iS? 2 5 
Ommfcf St, ^afeSt(44 2 5Hz. 680Hz. 1 
4 1 7Hz;5rfc'i:^-?., Xb'-T:/;!-:^ i?Xcr):^$:tr|SltC 
*>S^««A1 OGlc^LT. ®^**-'S:'ci:^5^jS^ 
a**4 2 5 H z . <i:fir|6jc7)^^B 1 0 1 fcitLT{46 
80Hz. ^$*r6lO^^C 1 021CML-C 14 1 7 
Hzfc^.S>J:3ic|g^-ri,. 

[0061] ^c0^ffllT'{4. Xb-;^ 5#fifc#i5c*f 
§:h.^:#8^{4. Xtr-;^;K-y:?X-Cji'?>tl.. KTrtSPtC 
jiixS i: *^'=5r < . X b 5 1?:^ t WJStSt ^ tt/^^S 
tT^-r-S.-fci^^irV^; xbf-;{?,-if-y^x<^rtM 
»43:firi6l<7)^^S:®Wf *idtc:L-n^S;ttf). .-Ky 

[0062] 

ffl F rcOrt gPi7)^it??5«7)— ©^r 7 X ^ y ^ Tit « 
L. Xbr-X7=S'S*><i,StSt$/ii,W&&HTl*Igi5X'®JR 
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[0 0 6 3] ^'ijC. i»#a5«s:«3t%t*i3-r.i.J:3 

[0 0 641 :i<^mizXiHi. ®Wr7;^f-y 
[0 0 6 5] ^7t, CliO^BJtCiiXtf, Xf-X7»[BtC 

[0 0 6 6] i/::. 'VI^A;J;yl^-yitii|§|S:fflv^l>C:i:tc 
[ 0 0 6 7 ] ^ 3g«e^|g(tTi»WS&*^Ji{f s t 

[01] C iO^BJcO^SfSM 1 ^MfflX t:-;{ri| 

[02] cico^BJco|feSftfi»l2tc^S«^fflxtf-*il 

«co|5S7f<*>'N'-tfOBIfffiiaT'S> h , 
[03] C O^HjiOHSfi^J 3 tC^Sm^fflX b"-;^?^| 

[ 04 ] ^ <^mncr>mmmAi,z^hwmm:^ 

[05] i (Timmmmm s ic^&«Mfflx b--;^^^ 

[06] ^ffmm<rimmei,zi^hnwmmvT<7)m 

[071 06 (Dm^^TTctmmmvh s . 

[08] c:o%HjcollM^J7tcfi^l.*?gfflxtr-*ii 

K2:-^tf ilSmffi h'T<7)7|<¥BT®0TJ>'S. <• 
[091 ^c7)^HJco^fi?lj8tc{SS^MfflXb-^^ 

[010] c: ^Tj^H^io^SfiM 9 ic« s mMfflx t:-;>& 

[0111 d io«Hj<oiis6fi?ii 1 0 {,zmi>mmmx t- 

[0121 mmmi oi,zi5\^x^^ixh^nm^^ 
•tmnmx'hh. 

[013] i <r>%m<DmMm 1 1 cfs ^ Mmm:^ tr- 
:^^B S:#tf e w^ffl H T<r>^^mmmx'h h . 
[014] ^ (r>mn<^mm 1 2 ic^ s m^^x t- 



[015] ^ co%BA<nmm 1 3 

[016] z <r)^m<r)mmm 1 4 tc^ ^ Mmm^^ e- 
iimmi^tsnwiMm YT<r)mmMmmx'hh. 
[017] ^ co^jcosiM^J 1 5 tr- 

[0181 L<7)%m<r>mmM 1 6 tc^^^Mmbr- 

:^imi^ts^)ri^:i.)vy<rmmmx'hh. 

[0191 <:: w5MBc7)||MC^ 1 7 t^S^Mfflxe- 

[020] ^ cr>^^n(r>mmm i&t,z^h mmm:^ f- 

[02 11 02Oc7)^— ^jStzfeftSBrffiSr*!), 
[02 2] z<7)^R<7y^m\ A{,z^hummmYr 

<r>]Emmx'hh. 

[0231 rcO|%HJcO^Ca|14lC^«,i»»fflHT 

[024] ::co^Hjictjv^Tfieffl$ttl>tSWr7X^ 

[02 5 ] C:i0^ajlCioV^Tffiffl$ili.iR^T7X^ 

•y ^ O©^**:^r;-r0-C-$) -i) . 

[026] ^■^)VM.^^)V'y^t^<7y^nkmmm.<r>mi^^ 
■tmx'hh, 

[02 7] c:i^^BJtc:iDV^Tffiffl§ix-?,®^fr7:^f- 
•y CD^Ji t ©a*<^Mf«Sr^t-0f*) 4 . 
[02 81 -««^:i6mSxt-;&Olllri50T'*S . 
[029] fi!*comMfflX tf-;>{?cOJR#«|jt€r*-r:5}- 

i?0T'$>^. 

[03 0] ^OXb"-;>t?;J<-y^XtC:t3{tl.©^^?c7) 
lX#«Jt$^^-rilfBi0T-<5 •& . 

[??#<7)|^H^] 

1 ii&^fflHT, 2 ^-Tr'>^'->'^•;^v^, 3 HT 

4- 3 8 ;>5r5A, 5 Xb'-;i&2|s: 
8 h'JA, 9 fflTL, 2 0, 2 4 |5S**y\'-, 

2 5 2 6 |S6#r5Xf--yi?«, 2 7 

28. 29 jgattffiBi«. 30. 3 1 
Wr^Xf-.y^':^. 3 2. 3 3 SMM. 3 4 K** 
^N'-. 3 5 ftD.|fg, 3 7 |56^T7;^f- yi7«. 3 9 
A'-i K. 4 0 ;<?-f H=/A. 4 1.42 R&WT-^X 
^«y:7«. 4 4 K i^-zK 4 5 T'^Mf'f 

5 0 raTL. 5 1 A. 51B 
■yi?«. 5 2 :^'-yb-^^^^i;. 5 3 jg^tt^JI^, 

5 4 «R^r5X^ y^«?. 5 5 SMIS. 5 6 fig 
#.5 7 ig^ttffiHiS. 5 8. 6 0. 6 1 

6 5 (R^r5;^f-y;?:/Oyi7. 6 6 b'JAS. 6 
8 h'JA. 7 0 ®^r7X^y:7 7'ay;?. 7 1 

7 2 7 3 J^mS. 7 5. 7 6 © 

^r^X^y^'yo-y^. 7 7. 7 8 jg^tt^BM«. 

7 9.80 81. 82 ^ftHltl. 86 UT 
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i^j^JUyyn-}^^ 8 7 VTi^3^JUy/U^/U. 8 8. 8 
9 ®^r^x^ y^P^yo y^. 9 0. 9 1 

9 2. 9 3 ^ii. 94 ftmS. 9 6 

9 7 9 8 iS^ttffi 



mm. 9 9 
0 2 

ISiWJt. 112 



:^y^yX^-/^U. 10 0. 10 1. 1 
105. 106. 107 ^7L. 1 1 1 
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